Dam break flood inundation modelling for Klang gate dam by Zainal Abidin, Nurashikin
DAM BREAK FLOOD INUNDATION MODELLING FOR  
KLANG GATE DAM 
NURASHIKIN BINTI ZAINAL ABIDIN 
A project report submitted in partial fulfilment of the  
requirements for the award of the degree of 
Master of Engineering (Civil-Hydrology & Water Resources) 
 
Faculty of Civil Engineering 

















Specially dedicated to my beloved husband Mohd Irsyam Noorfawana Bin Masri and 
my lovely daughters, Nurin and Nadia. 







Prima facea, I am grateful to Allah S.W.T for the good health and wellbeing 
that were necessary to complete this dissertation. 
 
 I was really appreciated to many people that contribute towards my 
understanding and thoughts in order to finish this study. I wish to express my sincere 
thanks to my supervisor, Assoc. Prof. Dr. Supiah Binti Shamsudin for her guidance 
and encouragement. Also to Dr. Zulhilmi B Ismail and Dr. Mohamad Hidayat B. 
Jamal for their critics, advice and guidance. 
 
 I place on record, my sincere thank you to Jabatan Perkhidmatan Awam 
(JPA) and Jabatan Kerja Raya, for the education fees sponsorship. 
 
 My sincere appreciation to my colleagues Mr. Irsyam, Miss Farihan, Mrs. 
Niza, Mrs. Norhayati and Mr. Aliff for their supportive, motivation, love, advice and 
friendship. Thank you for sharing expertise and experience to me.  
 
 I take this opportunity to express gratitude to all of the Hydrology and Water 
Resources lecturers for their knowledge's and experiences. I also thank my parents 
and parents in law for the unceasing Dua's, encouragement, support and attention. 
 
 Last but not least, to my beloved husband Mr. Mohd Irsyam  Noorfawana Bin 
Masri, I am extremely thankful and indebted to him for sharing expertise, and sincere 
encouragement extended to me. To my lovely daughters, Nurin and Nadia, thank you 
for being such a lovely and understanding along mummy's journey. 
 
 I also place on record, my sense of gratitude to one and all, who directly or 




Dams play a very vital role in the economy of a country by providing 
essential benefits like irrigation, hydropower, flood control and mitigation, drinking 
water and recreation. However in the unlikely and rare event of their failure, these 
may cause catastrophic flooding in the downstream area which may result in huge 
loss and damage to human life and property. In Malaysia, we have not had the 
experience of any such dam failures. However as the dams in the country get older, 
we cannot avoid but to face the reality that we have to take notice of the conditions 
of these dams from the safety point of view.  This project report presents flood 
inundation mapping due to dam break of Klang Gate Dam. The Klang Gate Dam 
were modelled using a HEC-RAS one-dimensional hydraulic model to capture the 
hydraulic response of the river and its floodplains in extreme flooding condition due 
to dam break. Klang Gate Dam has been chosen as the study area where the dam has 
been classified as a significant high hazard. The purpose of this study is to determine 
maximum inundation depth of the flood waves, peak discharge and flood wave 
arrival time at various locations of the downstream valley and to develop flood 
inundation map depending on the severity of the flood in event of the failure of the 
Klang Gate Dam by using HEC-RAS. A steady flow HEC-RAS Model is developed 
for a probable maximum flood (PMF) failure for overtopping mode and the breach 
parameter of possible worst case scenario were considered in the study. The result 
showed that the peak discharge due to overtopping failure is 21,272 m3/s with 
possible maximum velocity of 12 m/s. The result indicated that impact of breach 
outflow to the downstream area is significant. The finding, could benefit authorities 
or dam owner in an emergency response plans to prevent catastrophic damage at 







Empangan memainkan peranan yang amat penting dalam ekonomi sesebuah 
negara dengan menyediakan manfaat seperti pengairan, janakuasa tenaga elektrik, 
kawalan dan mitigasi banjir, air minuman dan rekreasi. Walau bagaimanapun, 
kegagalan empangan boleh menyebabkan banjir di kawasan hiliran yang memberi 
kesan yang ketara dari segi kehilangan nyawa dan kerosakan harta benda. Di 
Malaysia, kita tidak berpengalaman dengan kegagalan empangan. Walau 
bagaimanapun memandangkan empangan di negara ini semakin tua, kita tidak dapat 
mengelak untuk menghadapi kenyataan bahawa kita perlu memperhatikan keadaan 
empangan dari sudut keselamatan. Laporan projek ini membentangkan pemetaan 
banjir terhadap jangkaan berlakunya kegagalan empangan di Empangan Klang Gate. 
Kegagalan Empangan Klang Gate telah dimodelkan menggunakan pendekatan 
permodelan hidrodanamik HEC-RAS satu dimensi untuk mengetahui sistem 
hidraulik sungai dan dataran banjir dalam keadaan banjir yang melampau/ekstrem 
disebabkan kegagalan empangan. Empangan Klang Gate telah dipilih sebagai 
kawasan kajian di mana empangan telah diklasifikasikan sebagai empangan berisiko 
tinggi. Tujuan kajian ini adalah untuk menentukan kedalaman banjir maksimum, 
kadar limpahan aliran puncak dan masa ketibaan banjir di pelbagai lokasi hiliran dan 
membangunkan pemetaan banjir bergantung kepada keterukan banjir sekiranya 
berlaku kegagalan Empangan Klang Gate dengan menggunakan HEC-RAS. Satu 
Model HEC-RAS aliran mantap dibangunkan untuk kegagalan kemungkinan 
maksimum (PMF) untuk mod ‘overtopping’ dan parameter senario kes terburuk 
pelanggaran yang mungkin berlaku telah dipertimbangkan dalam kajian. Keputusan 
menunjukkan bahawa kadar limpahan aliran puncak kerana ‘overtopping’ ialah 
21,272 m3/s dengan halaju maksimum 12 m/s. Hasil dari kajian ini, dapat memberi 
manfaat kepada pihak berkuasa atau pemilik empangan untuk digunapakai dalam 
merancang tindakan kecemasan untuk mengelakkan kerosakan bencana di hiliran 
sekiranya kegagalan empangan berlaku. 
